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ABSTRACT 



The Resource Requirements Prediction Model (RRPM) 1.6 is an instructional 
cost simulation model for use in all types of postsecondary institutions 
including community colleges, vocational schools, and large and small four- 
year institutions with or without major research activities. 

RRPM 1.5 is a more flexible and usable analytic tooT than earlier NCHEMS cost 
simulation models. While it is an evol utionary product, RRPM K6 does not 
snegate institutions * past experience in the area of instructional cost simu- 
lation. Almost all of the data that have been collected for either the 
Resource Requirements Predicti.on Model 1.3 or the Cost .Estimation Model can 
be readily used with RRPM 1.6. 

RRPM 1.6 provides institutions with a tool with which to- analyze various 
institutional alternatives for the utilization of a limited set of resources. 
RRPM 1.6 may also provide a useful point of departure for those i nsti tutions 
wishing to adapt a cost simulation model to their own specific institutional 
needs . 

RRPM 1.6 generates information necessary for the preparation of instructional 
program budgets . Institutional data, either historicaT or projected, m.ay be 
put into the model . The model then calculates the program cost information 
and implied- resource requirements to undertake any given series of programs . 

RRPM 1\6 generates four different types of reports, any or all of which may 
be requested by the user. These incl ude : (1) organizational unit reports 
providing line-item budgets for various organizational units withi n the 
institution, (2) program budget reports indicating the discipline or depart- 
ment contributions to various instructional programs, (3) institutional 
summary reports, and (4) formatted display reports that show all parameter 
data for the institution.. . 

The RRPM 1.6 programs have been written in ANS COBOL and are designed for 
use on systems having the ANS COBOL compiler and a minimum of 50K bytes of 
,,;core, storage. . • • 



WARRANTY 



The user is referred to the RRPM 1 .6 System Documentation for a detailed 
description of the computer programs and their limitations. NCHEMS has 
released these programs as Type lA software. A complete description of a 
Type I program product is contained in the warranty section of the RRPM 1 .6 
System Documentation . 

l^MEMS certifies that the RRPM 1.6 programs meet conventional ANS COBOL 
programming standards and will meet the performance characteristics indicated 
in the RRPM 1.6 System Documentation , If such is not the case, NCHEMS will 
make appropriate program modifications and distribute such changes to 
institutions that have earlier versions . NCHEf^lS will assume no responsibili ty 
for other modifications RRPM 1.6 programs. 

Users of RRPM 1 .5 should understand that the large amount of flexibility 
afforded institutions in selecting such conventions as cost allocation pro- 
cedures, student and faculty definitions, and levels of aggregation make 
interinsti tutional RRPM output comparisons difficult. Only if very careful 
attention is given by all cooperating campuses to the use of standard 
definitions and other conventions can output compari sons be made . 
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INTRODUCTION TO 
THE RESOURCE REQUIREMENTS PREDICTION MODEL 1.6 



The Resource Requirements Prediction Model (RRPM) 1.6 is an instructional 
cost simulation model for postsecondary institutions . RRPM 1.6 is intend- • 
ed to be NCHEMS's primary cost simulation model for Institutional use. The 
model has been designed for use in all types of postsecondary institutions 
including community colleges , vocational schools, and large and small four- 
year institutions with or without major research activities. It may be seen 
as an evolutionary model that has grown out of institutional experiences with 
previous NCHEMS products , specifically RRPM '1.3 and the Cost Estimation 
Model (CEM) . 

The experience gained over the past two years with cost simulation models has 
pointed the way for further refinements that has made RRPM 1.6 a more flexible 
and usable analytic tool. It is important to note that, while it is an 
evolutionary product, RRPM 1.6 does not negate an insti tutions 's past experi- 
ence in the a>ea of cost simulation. Almost all of the data that have been 
collected for either the Resource Requirements Prediction Model 1,3 or the 
Cost Estimation Model can be readily used with RRPM 1 .6. This moAiel combines ^ 
many positive aspects of RRPM 1 -3 and CEM while avoiding some of the difficult 
problems that each of those model s presented institutional users. RRPM 1 .6 will 
supplant both RRPM 1.3 and CEM. 



PURPOSE 



The concepts of cost simulation in higher education have received consider- 
"able attention over the past two years. One of the primary purposes of 
RRPM 1 .6 is to generate information necessary for the preparation of instruc- 
tional program budgets. Institutional data, either historical, or projected, 
may be put into the model . RRPH 1.6 calculates the program cost information 
and implied resource requirements to undertake a given series of programs. 

Another purpose of RRPM 1 .6 Is to provide institutions with a flexible 
tool with which to analyze various institutional alternatives for utilization 
of a 1 imited set of resources. The model : has been designed as a long-range 
planning tool to aid higher-level management in rapidly determining resource 
implications of different policy and planning changes. Employing the model 
..in this experimental mode, the user may ask a series of "what if" questions 
related to admissions policies, implications of curriculum changes, and 
operational parameter sensitivity analysis. -v 

Also for those institutions with the analytical and programming capability, 
RRPM 1.6 provides a point of departure for their own modeling 'efforts. It , 
is hoped that RRPM 1.6 is sufficiently flexible to permit adaptation to 
specific institutional requirements without modification of the computer 
programs V However , in some cases i nst i tuti ons wi 1 1 want to change the 
format of reports or other -items. Toward this end, the model has been 
constructed in a iiodular; manner that makes modification of reports, etc., 
relatively convenient. . 



OVERVIEW OF THE RRPM 1 . 6 PROGRAM LOGIC 



The reader wi u ^T to refer to theRRPM 1 . 6 flow chart on ' 

pages 37 to:3y c ads the following section. 

The logic flow of RRPM 1.6 may be appropriately divided into six phases: 

1. Institutional definitions 

2. Induced Course Lead Matrix (ICLM) specification 

3. Calculation of full-time-equivalent (FTE) instructional faculty 
and salaries 

4. Calculation of discipline costs other than faculty salaries 

5. Calculation of costs other than general academic instruction 

6. Preparation of organizational reports, program budget and 
planning parameter reports, and summary report. 

Note that a series of ci rcled; numbers is shown on the RRPM 1 .6 flow chart 
These numbers indicate data that must. be provided by the user in order to 
run the model . On the foil owi ng pgges , each of those user i nputs and i ts 
relationship to the model 's calculations wil 1 be discussed. 



Phase I 

(T) Definitions 

When using RRPM 1.5, the institution may provide several definitions, 
The:definitions given will appear on the output reports that the 
model generates. If no definitions are given, the model will insert 
a series of identifiers in their place. The seven definitions that , 
may be provided are: 



1. Organizational Levels ' 

(Up to 3; e.g., discipline, department, school) 



2. Course Levels 

(Up to 7; e.g., freshman 5 sophomore, junior, senior, 
graduate I, graduate II , other) 

3. Student Levels 

(Up to 7; e.g. , freshman , sophomore, junior^ senior, 
graduate 1 5 graduate II , other) 

4. Instruction Types 

(Up to 5; e.g., lecture, discussion, ^laboratory, 
independent study, other) 

5. Faculty Ranks 

(Up to 5; e.g. , professor, associate professor, 
assistant professor , instructor , teaching assistant, 
other) 

6. Staff Categories 

(Up to 4; e.g. , administrative assistant, secretary, 
student help, other) 

7. Other Expense Types 

(Up to 7; e.g. , equipment, supplies , travel , print- 
ing, telephone, rentals, miscellaneous) 

The exact procedure for establ ishing the definitions is contained 
in the input sheets for RRPM 1.6. 

Field of Study Titles 



Once the definitions have been completed, the fields of study and 
their titles, which the model will display in its reports, must be 
specified. A field of study may be a degree program, vocational 



program, field of interest, or any group of students who might 
logically be viewed as a homogeneous group for the purposes of analysis 

. Example: 

Field of Study Titles 

History Degree Program 
Vocational Welding Program 
Nondegree Evening Students 
Undeclared 

Di scipline Titles (Organizational Level 1) 

Titles must be given for the teaching departments or disciplines 
that will be used in the model . The disciplines (or departments) 
chosen are the cost centers that become the basis for calculating 
the unit cost (e .g . V cost per credit hour) and the average cost per 
student. 

Example: 

Discipline Titles 

History Evening Extension 

Biology Senior Seminar 

Auto Mechanics 

Department Titles (Organizational Level 2) 

Data from teaching departments or disciplines may be aggregated within 
the model during the preparation of reports . Typically^ the Organi- 
zation J Level 2 input form is used to specify how disciplines are 
to be aggregated into departments or how departments are to be 
aggregated into divisions. 



Example: 

Departmeht Titles 
Department 
History 4——— — 
Biology 



Humanities 





Discipline 

History 

Biology 

Botany 

Zoology 

English 
Philosophy 
Religious Studies 
Foreign Languages 
Literature 



School /Col lege Titles (Organizational Level 3) 



Just as disciplines may De aggregated into departments, so departments 
may be combined into schools or col leges . The title of each school or 
college is stated, and the departments that comprise that school 
or college are specified through this input. 



Example: 

School /Col lege Titles 
School /Co liege 
College of Arts and 
Sciences 




School of Business 




Departments 

History 
Biology 
Humanities 
Social Sciences 

Accounting 
Finance 
Marketing 
Management 



Faculty of Education 4 



Education 



Phase II 



Once the organizational characteristics of the institution have been defined 
and al T the needed ti tl es have been specif ied; a series of relationships 
between programs and teaching departments or disciplines must be established. 
That Is, after the organizational units have* been identified, it is 
necessary to determine how those organizational units provide instructionai 
. services to students in di fferent programs . This relationship may be 
stat'^^ti ill terms of units (e.g. , credit hours) taken by students in different 
programs from the various organizational units providing instruction. The 
Induced Course Load Matrix specifies those relationships. 



© 



ICLM Data (Average Student Credi t 

Hour Load by Field of Study, by Student 

Level 3 by Discipline, by Course Level) 

The relationships between programs and instructional disci pi ines are 
establ ished through the use of an Induced Course Load Matrix (ICLM) . 
In i ts simpl est form the ICLM i ndicates the average number of uni ts 
. (e.g.y credi t hours) taken by a typical student in each ^field of study 
(program) from each discipline or department. , ; 

Example: " • 

ICLM for Lower Division History Students 

Average Semester Hours 
Discipline and Course Level Taken Annually 

Lower Division History 11.8 
Upper Division History: 4.2 
Lower Division Biology 3-.9 
Lower Division Fine Arts 3.7 
Lower Division Business 6.4 

30,0 



ERIC 



The institution must provide the model with the ICLM data for each 
field of study , each student level , each disci pi ine, and each course 
level. The ICLM: for a hypothetical institution is shown on page 9. 
While the credit hour is the most common unit of measure, such other 
measures as contact hours, courses, or subjects may be used. The 
unit chosen will depend upon what is deemed appropriate by the insti- 
tution and upon data availability. 

T) Enrol Iment by Field of Stud y 
and by Student Level 

Once the Induced Course Load Matrix has been defined, it is necessary/ 
to specify the total number of students in each program (field of 
study). These enrollments are input to the model. 

Example: 

Enrol Iments 
Field of Study 
Lower Division History 
Upper Division History 
Graduate Division History 

The enrollments for each field of study at each student: level are 
• multiplied down through the columns of the Induced Course Load 
Matrix, resulting in an Instructional Work Load Matrix (IWLM) as 
shown on page IT. The IWLM indicates the total number of credit 
hours taken, by al T students in each field of study from each instruc- 
tional department or discipline. , ^ 



Enrollment 
143 

186 : 

52 
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TABLE 1 



INDUCED COURSE LOAD MATRIX* 
(Semester Hours) • 

FIELD OF STUDY BY STUDENT LEVEL 
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;*FTE student load equals 30.0 annual semester hours. . 
-^p9p-) = Lower Division UD = Upper Division ■ GD = Graduate Division 



Example: 

IWLM for Lower Division History Students 



Avernqe Credl ;; Total Credi t 

Discipline &^ Hours Taken Hours Taken 

Course level fFrom ICLM) Enrol Iment (From IWLM) 

L.D. Histwy ' 11.8 x 143 = 1 ,687 

U.D. Histtiry 4.2 x 143 = 601 

L;a.;Bio%y 3.9 x 143 = /558 

L.L. Fine Arts* 3.7 x 143 = 529 

L.IE. Business 6.4 , . x 143_ = 915 

An Courses 30.0 x . 143 = 4,290 



When the niMibers in eaci row af the: IWLM are sunimed, the result is 
the total number of creSt hours that an instructional discipline 
or deparliii&nt musl* provxdle in order to jneet the needs of students 
from all fields (rf study;. Henee:, given the enrollment mix shown at 
the top of the MLM on pqLfe 1 1 ^ the history department would need to 
generate 43,:gi 2 credit hoions of lower division instruction, 6,438 credit 
hours of upper (division imrstruction , and 952 credit hours of graduate 
level instructifOT. 



Phase HE 

The credit hour dema;inil pi aced on each department, given a mix of students 
and their typical co's^ittse demands, has now been defined. The remainder of 
ihe calculations deaHl ^ith how' th credit hour demands are to be met. 

the model calculates the number of fulT-tiRie-equivaTent (FTE) faculty and 
their associated salalris for each 1 instructional discipline (or department) 



TABLE 2 , 
INSTRUCTIONAL WORK LOAD MATRIX 
(Semester Hours) 

MAJOR BY STUDENT LEVEL 
PTE ENROLLMENTS 



143 186 '52 121 94 45 85 61 17 180 206 124 
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227 



4,421 
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2,122 



3,839 



350 
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2,979 



TotaU Annual 
)enT---^(5- Hour 
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4,290 



5,580 



1,560 



3,630 



2,820 



1,350 



2,550 



1 ,830 



510 



5,400 



6,180 



3,720 



39,420 



at each course level. There are two methods of determining the number of 
faculty required. The first involves the use of a "productivity ratio" 
that is the average number of credit hours produced by each FTE faculty 
member teaching at a course levelwithin a discipline. This approach is 
referred to'as the "short method." Alternatively, the institution may 
provide data on a number of institutional parameters--including average 
section size by instruction type, the number of contact hours by type of 
instruction, and average faculty work load by instruction type— and 
approach the calculation of FTE faculty and their salary dollars by 
a longer method. This long method requires considerably more data and 
effort but provides information on the number of 'faculty required by 
instruction type at a leveT of detail not attained through use of the 
short method. Inputs ^a) and ^?); are used for the short method of cal- 
culating FTE faculty requirements. Input (To) , Faculty Salary Schedule 
by Discipline, is used for both the long and short methods. Inputs (ij) 
through (le) are used for the long method only. 

(8^ Productivity Ratio - Credit Hours to FTE Faculty 
by Discipline, by Course Level (Short Method Only) 

When using the short method for the calculation of FTE teaching 
faculty, the user must provide a series of productivity ratios 
that state the" number of credit hours produced by an FTE faculty 
teaching exclusively at one level of instruction. 

' -'Example :' 

Productivity Ratios (Credit Hours/FTE Faculty) 



Discipline 


Lower 
Division 


Upper 
Division 


Graduate 
Division 


History 


359 


277 


152 


Botany 


200 . 


155 


77 


Elementary 
Education 


326 


311 


190 



The number of PTE faculty required at each level of instruction is 
determined-by dividing the productivity ratio for a given course 
level of a specific discipline into the .total number of credit hours 
to be produced in the corresponding discipline at that level. 

Example : 

• Calculation of PTE Faculty for Lower Division History 

4>912 Student Credit Hours ^oac err c 

:359 Student Credit Hours/FTE Faculty " '^'^^ '"Acuity 

(9) Fa culty Rank Distribution by Discipline , 
by Course Level (Short Method Only ) 

This input specifies the rank mix of: the faculty who will teach 
at each course level . 

Example: : ^ 

Faculty Rank Distribution for Lower Division History 
Discipline 



Rank 


Faculty Rank 
Distribution 




FTE Faculty 


Faculty 
by Rank 

= 1.37 


Professors 


.10 


X 


13.66 


Assoc. Professors 


.20 


X 


13.66 


= 2.73 


Ass ■ t. Professors 


.30 


X 


13.66: 


= 4.10 : 


Instrfjctors 


.20 


X 


13.66 


= 2.73 


Teaching Ass ' ts. 


.20 . 
1 .00 


X 


13.66 \ 


= 2.73 
13.66 



^0) Faculty Salary Schedule by Discipline , 
by Rank (Both Short and Long Methods) 

Having determined the number of faculty in each rank at each course 
level in each discipline, the model requires that faculty salary 
schedules be input for each discipline. 
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Example: 

Faculty Salary Schedule for History Discipline 
(All Course Levels) 

Professors; $17,000 

Associate Professors $14,500 

Assistant Professors $11,500 

Instructors $ 9,500 

Teaching Assistants $6,800 

The number of faculty at each rank is multiplied by the corresponding 
salary. Thus, the model calculates , by course level , and rank, the 
, total FTE instructional faculty and their salaries. 

If the long method is chosen for the calculation of FTE faculty required 
within each discipline, the model calculates the same Instructional Work 
Load Matrix used for the short method. Rather than specifying a produc- 
tivity, ratio, the user must gather and input other data that begin with 
Input (B) . 

Ratio of Student Contact Hours (SCTH) 
to Student Credit Hours (SliH) 
by Discipline , by Course Level (Long Method Only ) 

This ratio establishes the relationship between the number of hours 
students spend in the classroom (SCTH) and the number. of credit hours 
(SGH). they receive. Some disciplines wilT have a ratio of one SCTH 
-to one SCH, while others will have "noncredit" labs or discussions, 
in which case the ratio will be greater than one. 

Example: 

Ratio SCTH to SCH 
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Total 


Total 


Ratio 


SCTH 


SCH 


3CTH/SCH 


4;9l2 • ; 


f 4,912 


;= 1 .00 ; 


7,406 


f 4,435 


= 1.67 



Disci pi ine and 
Course Ley£ [_ 

Lower Division 
History : 

.Lower Division 
Biology , 

The next two inputs provide the basis for determining the total number 
of class meetings required within each discipline at each course 
level by instruction type. 

@ Distribution of Student Contact 

Hours by Discipline, by Course Level , 
by Instruction Type (Lorig Method Only) 

The total number of student contact hours (SCTH) by disciplin by 

; : course level , must be distributed across the di fferent instruction 

■'■ ^ ■ ' ■■'.■types . ■ ^ ■■ ^■:' 

Example: ■■' , ■ ; ' 

Distribution of SCTH By: Instruction Type 

Discipline, 

Course Level , and Contact Hours Total Discipline Distribution of 

Instruction Type By Instruction Type Contact Hours Con tact Hours 

Lower Division 

History - Lecture 4,912 f .4,912 = 1.00 

Lower Division 

Biology -. Lecture 4,435 ■■ 7,406 = .60 

Lower Division . 

Biology -Lab 2,971 i 7,406 = ; .40 
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Ta) Section Size by Discipline, by Course Level , 
by Instruction Type (Long Method Only ) 



Having determined the total number of SCTH that must be generated 

for each discipline at each course level by instruction type, one 

can detemiine the total number of class meetings (CMTG) by dividing 

the average section size (by discipline, by course level, by instruction 

type) into the corresponding SCTH figures. 

Example : 

Calculation of CMTG by Instruction Type 
Discipline Average 

Course Level, and Total SCTH by Section Size by CMTG by 

Instruction Type Instruction Type Instruction Type Instruction Type* 

Lower Division 

History - Lecture 4,912 f 40 = 123 

Lower Division 

Biology - Lecture 4,435 - 60 =74 

Lower Division . 

Biology Lab 2,971 ^ 20 = 149 

*Rounded to nearest integer 

(U) Ratio of Faculty Contact Hours (FCTH) to 

Class Meetings (CMTG) by Discipline, by Course ^ 
Level , by Instruction Type (Long Method Only) 

The next step is to calculate the: total number of faculty contact 
hours (FCTH) required in Order to meet the instructional needs 
of the disciplines. The ratio of class meetings to FCTH (by discipline, 
. : \. by course level , by instruction type) adjusts for those class situations 
where there may be team teaching or where the faculty member is not 
meeting with the class at all times. 
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Example: 

Calculation of Total FCTH Requirements 



Discipline 
Course Level , and 
Instruction Type 

Lower Division 
History - Lecture 

Lower Division 
Biology - Lecture 

Lower Division 
Biology - Lab 



CMTG by Ratio FCTH/CMTG by Total FCTH by 

Instruction Type Instruction Type Instruction Type 



123 



74 



149 



1.00 



1.00 



2.00 



123 
74 

298 



@ Faculty Work Load by Discipline, by Course Level, 
by Instruction Type (Long Method Only) 

Once the total faculty contact hour requirements are known, the 
typical FTE faculty work load, stated in faculty contact hours (FCTH), 
must be specified for each type of instruction at each course level. 
The total FTE faculty by discipline, by course level, and by instruction 
type is then calculated. 

. . Example: : 

Calculation of FTE Faculty 



Discipline 
Course Level , and 
Instruction Type 

Lower Division 
History - Lecture 

Lower Division 
Biology - Lecture 

Lower Division 
Biology - Lab 



Total FCTH by 
Instruction Type 

123 



74 
298 



FTE Faculty 
Work Load (FCTH) 



9 

15 



FTE 

Faculty 
13.55 
8.22 
19.94 
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J?) Discipline Faculty Rank Distribution by 
Discipline, by Course Level, by 
Instruction Type (Long Method Only) 

Finally, the distribution of teaching faculty for each type of 
instruction at each course level within each discipline must be 
indicated. 

Example: , 

Discipline Faculty Rank Distribution 



Lower Division History Faculty 

Rank 

Lecture Distribution 


Total 
Facul ty 


Fa n j1 fyj 

1 Gl \^ U 1 U Jr 

by 

Rank 


Professors 


.10 


X 


13.66 = 


1.37 


Associate Professors 


.20 


X 


13.66 = 


2.73 


Assistant Professors 


.30 


X 


13.66 = 


4.10 


Instructors 


.20 


X 


13.66 = 


2.73 


Teaching Assistants 


.20 


X 


13.66 = 


2.73 




1.00 






13.66 


Lower Division Biology 










Lecture 










Professors 


.20 


X 


8.22 . = 


1.64 


Associate Professors 


.30 


X 


8.22 = 


2.47 


Assistant Professors 


.30 


X 


8.22 = 


2.47 


Instructors 


.20 


X 


8.22 = 


1.64 




1.00 






8.22 


Lab 










Teaching Assistants 


1 .00 


X 


19.94 = 


19.94 



Given all of the data specified in Inputs (Vy through \I6^, FTE 
faculty (by discipline , by course level , by instruction type, by 
rank) will be calculated. The same faculty salary schedule (for 
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. all course levels) used in the short method is used to determine 
the total salaries by discipline, by course level, and by rank 
in the long method. 

It is important to note once again the difference between the long 
and the short methods t calculating FTE faculty and faculty costs. 
Clearly, the data required for the short mettaad are considerably 
less difficult to obtain. However, the user does not have the 
ability to test directly the sensitivity of certain parameters 
(e.g., class size and faculty work load). 

The determination of FTE faculty, their rank distribution, and their 
associated salaries has now been completed. 

Phase IV ' 

The model calculates direct instructional costs other than teaching 
faculty salaries. All non-teaching-faculty costs are collected for the 
discipline as a whole and are then allocated to each of the course levels 
on the basis of faculty salaries, or PTE faculty, or student credit hours 
(SCH), or a specific course level designation. 

Example: 

Biology Discipline Expenses and Allocation 

Expense Ty pe Allocation Basis 

Chairman's Salary FTE Faculty 

Supplies Student Credit Hours 

■ Travel Faculty Salaries 

Lower Division Lab , 

Supplies Specific to Lower Division 



® 



F TE Chairman and Chairman. Salary 



For purposes of calculation of teaching faculty costs, the depart- 
ment chairman category Is used to display the chairman's administra- 
tive costs. The Mser must specify whether there is a chairman within 
the discipline and his salary. This is done through the use of Input 
Form (lo) in which the faculty salary schedule for the discipline was 
Identified. If a department chairman is teaching classes in addition 
to his regular dufes as chairman, his FTE assignment as chairman 
is correspondingly reduced. 

Example: 

History Discipline Chairman 

FTE Chairman = .5 . 

Annual Salary = $20,000 

Chairman's Salary = $10,000 

Allocate to Course Levels by FTE Faculty 

It) FTE Staff by Discipline, by Category 

The number of staff by category is input together with the average 
salary for each category. The number of staff may be input as a 
constant, and/or as a function of FTE faculty, and/or credit hours, 
and/or FTE chairman. 

Example: : 

Calculation of Discipline FTE Staff (all course levels) 
: History Discipline Secretaries 

(.2 X 30 FTE Faculty) + (1.0 X 1.0 FTE Chairman) 

=7.0 Secretaries 
Secretary Salary Rate =$ 5,000 
Secretary Salaries (7) = $35,000 , 
Allocate to Course Levels by FTE Faculty 
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^fe r" Expense by Discipline, by Type (all course levels) 



Esti*??ating equations are used fofr other expenses of each instructional 
discipline. Such expenditures may be input as a constant, and/or 
as a Iranction of total faoiilty, and/or total support staff, and/or 
FTE c£tei rman , and/or student credit hours, and/or total faculty 
salarfes, and/or total staff salaries. 

BGample ; 

Calculation of "Other" Discipline Expense 
History Discipline Instructional Supplies 

$2,000 + ($.50 x 6,000 SCH) + ($50.00 x 30 HE Faculty) 

= $6,500.00 

Allocate to Course Levels by FIE /acuity 

Biology Discipline Instructional Supplies 

$10,000 + ($2.00 X 4,000 SCH) = $18,000 
Allocate to Course Levels by Student Credit Hours 

As noted above, the costs associated with Inputs (lo) , (T7) , and @ 
are allocated to each course level on the basis of faculty salaries, or 
PTE faculty, or student credit hours (SCH), or a specific course level 
designation. . 

@ Allocation of Costs Other Than 
General Academic Instruction by 
Discipline, by Course Level 

; The user may wish to allocate costs other than direct instructional 
, costs to specific discipline and course level cost centers. This 
may be done through the use of Input @. The model does not 
determine tine amount of such allocations. That must be done -exter- 
nal to the model. 
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Example: 

Allocation of Support .Costs 

$20,000 of Library OpeLrating Expenditure to 
Graduate Division History 

$10,000 of Science Supply Store Operating 
Expenditures to Upper Division Biology 

This completes the collection of direct instructional cost data for 
each discipline by course level. 



Phase V 

Having determined the total cost of producing a certain number of credit 
hours in a given discipline at a given course level, the model calculates 
the cost per student credit hour (SCH) by dividing the total number of 
credit hours produced into a given discipline cost center. If the long 
method was taken, the cost per student contact hour (SCTH) is also 
calculated. 

Example: 

Calculation of Unit Costs 
Lower Division History 

$21 .01 
$21.0] 

$33-69 
$19.63 



Cost Per SCH 



$103,201 



4,912 SCH 



PQct Pf^r SfTH = $103,201 
Lost per bLih 4^g^2 SCTH 



Lower Division Biology 

''^•• 5'=" = ""4:435 SCH 



Cost Per SCTH = 



$149,415 



7,406 SCTH 
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Up to this point, all the cost information has dealt solely with the 
operations of a specific organizational unit, typicallj^ a discipline or 
department. That information provides the beginning point for calculating 
the cost per student by level of student in various programs. 

Recall the Induced Course Load Matrix shown on page 9. The ICLM describes 
for each program the average number of credit hours taken by a typical 
student, at a given student level, from each discipline, at each course 
level. The average direct instructional cost per student may be calculated 
by summing the number of credit hours a student takes in each discipline, 
at each course level, multiplied by the cost per credit hour in the 
respective instructional disciplines at each course level. 

Example: 

Calculation of Average Annual Cost Per Lower Division History Student 

Discipline ICLM for Avg. L.D. Cost Per Total 

& Course History Major in Credit Discipline 

Level Semester Credit Hrs. Hour Contribution 

Lower Division 11.8 x $21.01 = $247.92 

History 

Upper Division 4.2 x $37.20 = $156.24 

History 

Lower Division 3.9 x $33.69 = $131.39 

Biology 

Lower Division 3.7 x $34.71 = $128.43 

Fine Arts 

Lower Division 6.4 , x $20.90 $133.76 

Business 

Average Annual Cost Per Student - $797.74 



The total costs of a program are calculated by multiplying the number of 
students times the average cost per student. 
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Example: 

Calculation of History Program Costs 



Lower Division 
Upper Division 
Graduate Division 



Student 
Enrollments 

143 
186 
52 



Average Annual 
Cost Per Student 

X $ 798 
X $1,113 
X $1,711 



Totcil Direct 
Instructional 
Cost 

$114,114 
$207,018 
$ 88,972 
$410,104 



(20) Estimating Equations for Costs Other 
. Than General Academic Instruction 

RRPM 1.6 uses a series of estimating equations for costs other than 
general academic instruction. These may correspond to research, 
public service, and the various support activities of the NCHEMS 
Program Classification Structure (Gulko, 1972)* However, the modal 
will accept any series of definitions and estimating equations that 
conform to specific institutional needs. The costs associated with 
activities other than direct instruction may be input as a constant 
and/or as a function of enrollment, and/or student credit hours, and/or 
FTE faculty, and/or PTE staff, and/or total faculty salaries, and/or 
total staff salaries, and/or total instructional budget. Up to 
9,889 estimating equations may-be used. 



Example: 

Support Costs 
Libraries Budget 

Audio/ Visual 
Services Budget 

Executive 
Management 



= $ 52,000 + ($2.00 X Student Credit Hours) 
($100 X FTE Faculty) 

= $ 35,000 + ($3.00 X Enrollment) + 
($10,000 X FTE Faculty) 

= $171 ,000 
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Phase VI 



RRPM 1.6 generates four different types of reports, any or all of which 
may be requested by the user. The first type is a series of organizational 
unit reports that provide line-item budgets detailing the personnel and 
dollar requirements for various organizational units within the institution. 
The three levels of aggregation that might typically be chosen for the 
organizational unit reports are (1) discipline, (2) department, and (3) 
school/college. However, the level of aggregation is defined by the user 
and may be tailored to institutional needs. 

This report also provides planning parameter information for the lowest 
organizational unit. Information on such parameters as productivity 
ratios, total credit hour production, cost per credit hour, faculty rank 
distribution, faculty salaries by rank, FTE staff and staff salaries, etc., 
is displayed. 

The second series of reports shows program budgets for the institution. 
The reports indicate the number of students enrolled in each program, the 
cost per student, and the total cost of each program. 

The third report is a summary for the institution as a whole. It displays 
a breakdown of expenditures by institutional activity; e.g., general 
academic instruction, research, libraries . This list of activities may 
correspond to the NGHEMS Program Classification Structure, or it may be 
adapted' by the user to replicate the institution's own chart-of-accounts 
cost centers. 

The fourth report is not intended for general display. It is a formatted 
display of al 1 parameter data on the file for a given simulation. 
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III. INDUCED COURSE LOAD MATRIX DEVELOPMENT 

The Induced Course Load Matrix (ICLM) is one of the cornerstone concepts 
for instructional cost simulation, for it defines the relationships between 
programs and instructional disciplines or departments. When using RRPM 1.5 
an institution must define the ICLM as an initial step in the implementation 
process. An institution will normally build an historical ICLM that reflects 
the course consumption patterns for the given budgetary period th*u the 
institution is seeking to have the model replicate. Once that historical 
ICLM has been developed, it may be used as a point of departure for 
predicting future resource requirements of different alternatives and 
under different assumptions. 

To build an historical ICLM, the institution must first prepare an histor- 
ical Instructional Work Load Matrix (IWLM). This is done by analyzing, 
student registration records for a specific period of time, counting the 
number of credit hours (units) taken by each student in each program at 
each student level , from each instructional discipline or department at 
each course level. Going back to the IWLM shown on page 11 , one can 
determine through analysis of the student records for the 143 PTE lower 
division history majors that those students took a total of 1,687 credit ' 
hours of lower division history, 601 credit hours of upper division history, 
558 credit hours of lower division biology, 529 credit hours of lower 
division fine arts, 915 credit hours of lower division business. 

Once the historical IWLM has been buil t, the total number of credit hours 
taken by all students in each program is divided by the. respective enroll- 
ments in those programs. This gives the historical Induced Course Load 
Matrix. If the enrollments shown at the top of the IWLM on page 11 were 
, divided through the columns of that matrix, the result would be the ICLM 
shown on page 9. 
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A series of generalized computer programs has been written to assist 
institutions in preparing an ICLM. These programs are available from 
the National Center for Higher Education Management Systems. 

Building an ICLM requires a number of important considerations. If 
historical program cost information is desired, the ICLM used may be 
quite different from one that is used for projective purposes. Some 
specific considerations include: 

Defining programs (e.g., student major, degree program, field of 
study, curricular path) 

Defining the instructional unit (e.g, course, discipline, depart- 
ment, division) 

Defining student levels (e.g., lower division, upper division, 

graduate division) 
Defining course levels (e.g., lower division, upper division, 

graduate division) 
Determining the number of terms to be used for the historical IWLM 

(e.g., single semester vs. two-semester average) 
Defining the number of students for calculation of the ICLM from 

the iWLM (e.g. , PTE vs. headcount students) 

The use to be made of the ICLM will determine, in large measure, how it 
is to be prepared. Two documents. Induced Course Load Matrix Generator: 
System Documentation (Hai ght and Manning, 1972) and Instructional Program 
Budgeting in Higher Education (Clark and Huff, 1972), discuss ICLM pre- 
paration in greater detail. 
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RRPM 1.6 SOFTWARE DESCRIPTION 



NCHEMS. has attempted to simplify and reduce the computer requirements for 
implementation of RRPM 1.6 in comparison to earlier NCHEMS cost simulation 
models. One of the primary difficulties of RRPM 1.3 was the large computer 
capacity necessary to implement the model. RRPM 1,6 has been designed for 
use on computer systems having 50K bytes of core storage. RRPM 1.6 has 
been written entirely in ANS COBOL, whereas early NCHEMS models required 
both COBOL and FORTRAN capabilities. 

The RRPM 1.6 software is' comprised of two basic modules. The first is an 
edit/update/calculate program that checks the input data for errors in 
formatting, etc/ It gives a series of warning and error messages for such 
data errors as Incomplete data sets^ invalid discipline identifiers, incorrrect 
degree program identifiers, and alpha characters in numeric fields. If no 
serious errors are detected, calculations are completed as described pre- 
viously. 

The second module is a series of report programs which produce, fmm the 
figures generated in the first module, reports requested^by the user. 

The model may be dimensioned up to the following limits: 



Programs or Majors 9,999 

Instructional Disciplines 9,999 

Student Levels 7 

Course Levels 7 

Faculty Ranks : 6 

Staff Categories 4 

"Other'^ Discipline Expense Types 7 

Types of Instruction (Long Method Only) 5 

Costs Other Than General Academic Instruction 9,889 



28 



More specific information about the operating" characteristics of the 
model is contained in the RRPM 1.6 S^em_ Documentation . 

Two additional systems have been developed at NCHEMS that will aid in 
implementating RRPM 1.6. The first is an Induced Course Load Matrix 
Generator (Haight and Manning, 1972) that will prepare an Induced Course 
Load Matrix from institutional student records. The programs are 
sufficiently flexible to permit use with almost any machine-readable 
student record system. 

The other available system is the Cost Finding Principles (Ziemer , et al_. , 
1971) software, which will aid institutions in crossing institutional 
financial information over to the' Program Classification Structure. The 
same software is also used for allocating indirect or support program costs 
to primary program cost centers, namely those, activities involving 
instruction, research, and public service. 

A third set of programs is currently being developed to aid institutions 
in the preparation of faculty-related input data for the model . This 
system, the Faculty Data Generator, wi 1 1 be available sometime in mid-1973. 

Additional information on these systems may be obtained by writing to 
the National Center for Higher Education Management Systems. 
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RRPM 1.6 COMPUTATIONAL FLOW 

Pages 31 and 32 illustrate the computational flow of RRPM 1.6. The 
example shown is for one course level of a single discipline. Moreover, 
this example is for lower division students only. In a four-year 
institutional situation, crossovers would exist wha^ some upper 
division students would be taking lower division courses, and so forth. 



RESOURCE REQUIREMENTS PREDICTION MODEL 1.6 
FTE FACULTY AND FACULTY SALARY COMPUTATION 



Lower Division Enrollments 
3O0 Type Z Students — — 

200 Type Y Students ■ 

100 Type X Students 




Induced Course Load 



Programs 



Matrix (ICLM) 


X 


Y 


Z 




7 


2 


3 






7 


6 


o Q «: 
-J 3 


.3 


6 


6 


Instructional Workload 


Programs 


Matrix (IWLM) 


X 


Y 






700 


400 


900 


Jo 3 


500 


1,400 


1,800 


300 


1,200 


1,800 



2,000- 

3,700 

3,300 



Total FTE Faculty for 
Lower Division Disc. #1 



10 




Total Lower Division 
Student Credit Hours 
(SCH) in Discipline #1 



2,000 



Total Lower Division ^ 
Student Contact Hours (SCTH) 
in Discipline #1 



1,500 3,000 4,500 



Rank Distribution 
For Lower Division 
Discipline #1 
Prof.= 20 
Assoc. Prof.~.30 
; Asst. Prof. =.50' 






SCTH: 
Lecture 



2,000 



Class Meetings 
(CMTG): . 
Lecture 



20 



SCTH: 
Lab 



1000 



Class Meetings 
(CMTG): 

. „: Lab ; 



40 





Long Method 
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ulty for 
Disc. #1 



Rank Distribution 
For Lower Division 
Discipline>l 
Prof.=.20 
Assoc. Prof,=::.30 
.Ass t. Prof. =.50 y 



Short Method 



NOTE: ABBREVIATIONS 

SCTH; STUDENT CONTACT HOURS 
FCTH: FACULTY CONTACT HOURS 
CMTG: CLASS MEETINGS ' 
SCH: STUDENT CREDIT HOURS 





SCTH: 
Lecture 



2.000 



Class Meetings 
(CMTG): 
Lecture 



20 




Rank Distribution: 
Lecture 
Prof.= 40 
Assoc. Prof.= 60 



Faculty Contact Hours 
(FCTH); : 
Lecture 



40 



FTE Faculty: 
Lecture 



FTE Faculty 
By Rank: 
Lecture 



Prof. =2 
Assoc. Prof. = 5 



Salary 
Schedule 
Prof. $18,000 
\Assoc. Prof. = $15,000 , 
VAsst. Prof. = $10,000/ 



SCTH: 
Lab 



1.000 



Class Meetings 
(CMTG): 

Lab 



40 




Faculty Contact Hours 
(FCTH): 

Lab 



40 




FTE Faculty: 
Lab 




FTE Faculty : 
By Rank: 
Lab 



Asst. Prof. = 5 



Total FTE Faculty By 
Rank for Lower Divis- 
sion Disc. #1 



Prof. = 2 
Assoc. Prof. = 5 
Asst. Prof. = 5 



Total Faculty Salaries 
For Lower Division 
Disc. #1 



2 X $18,000 = $36,000 

3 X $15,000 = ^45.000 
5 X $10,000 $50,000 



$13i.000 



To Disc. #1 
Lower Divsion 
Cost Center 



Rank Distribution: 
Lab 

Asst. Prof =1.00 



Long Method 
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RESOURCE REQUIREMENTS PREDICTION MODEL 1.6 
NON-FACULTY-SALARY COST COMPUTATION 



NOTE: TOTALS FOR DISCIPLINE #1 ALL LEVELS 

FTE Faculty , 20 

Total Student Credit Hours (SCH) 4,000 



Chairman's 





Rate j 
{ $20,000 7 


Chairman's 
Salary 


$10M0 






Staff 
Salaries 
Discipline #1 
All Levels 



$30,000 






Cost of Supplies and 
Ope*'ating Expense 
Discipline #1 
All Levels 


$ 6,000 
$ 4,000 
$ 8,000 

... $18,000 





Allocate to 
Lower Division 



By FTE Faculty 
(10120) 




Discipline-#1 
Lower Division 
Cost Center 



$131,000 



$ 5,000 



$15,000 



$ 9,000 



Total = 
$160,000 



Unit Costs for 
Discipline #1 Lower 
Division Instruction 



Per Credit 
Hour = $80.00 



Per Contact 
Hour = $53.33 



Credit 
1 Hour 



Progran 



: !CLM 


X 






'■7':, 




c ■ 






0 m 
II 2 
5 .9- 

is 3 

0 . 


5 


: 7 


3 





Enroliments 
: 100 Type X Studar 
i 200 Type Y Studer 
l300 Type Z Studer 



EXAMPLE OF ESTIMATING 
EQUATION FOR COSTS OTHER THAN 
GENERAL ACADEMIC INSTRUCTION 



NOTE: INSTITUTIONAL TOTALS 




Enrollment = 


2,000 Students 


FTE Faculty , 


1 50 


PTE Instructional Staff = 


40 


Student Credit Hours (SCH) = 


30,000 


Direct Instructional Budget 


$2,500,000 



Credit 
Hour 
ICLM 



Programs 



.1 



> 

5 .9- 

. o 

o « 

J Q 

0 



Cost Per Student 
(Contribution 
Only. From Discipline 
#1 Lower Division 
Instruction] 



X Student =^560 
Y Student = ^160 
1 Student = ^240 




Program Costs 
(Contribution Only 
From Discipline #1 
Lower Division 
Instruction) 



X - $56,000 
$32,000 
Z = $72,000 



INSTITUTIONAL ESTIMATING EQUATION 



$100,000 Constant . 



+ ($100 X Student Enrollment) 

+ ($1,000 X PTE Faculty)- — — — ^ 



+($50 X FTE Instructional Staff)— 
+ ($10 X SCH). — ' > 



+ (.2 X Direct Instructional Budgi4)- 



Institutional Administra- 
tion, Libraries, Physical 
Plant Operation and 
Other Support Costs 



$100,000 
200.000 
150.000 
2.000 
300,000 
500.000 



Total = 
$1,252,000 
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GLOSSARY OF SMMONLY USS TERMS 



lost Center — A defined activity (such as instruction in a discipline) 
to. which a variety of specifically/ identifiisible costs are attached. 

Induced Course Load Matrix (ICLM) - A table defining the relationships 
between the instructional programs and the teaching disciplines or 
departments that provide instructional services for those programs. 
The ICLM displays the average number of credit hours taken at various 
course levels in each instructional discipline by the typical student 
in each program at each student level. 

Instructional Work Load Matrix (IWLM) - A matrix indicating the total : 
number of credit hours demanded by students in each program at 
each student level from each of the instructional disciplines or 
departments at each course level . 

Student Credit Hour (SCH) - A measure of progress toward some academic 
objective by a student. This may be a semester credit hour, a quarter 
credit hour, a course unit, or any measure of progress toward an 
educational objective. 

Inching Faculty - Those F'E faculty^or partSJi}f FTE faculty who iin- 
3ibnii:ci students in classroon sessioirs or other organizeiS situatiaTis 
m4 who"perforrn other tasks in preparation for and in s:iupport of aca^demic: 
or vocational iKtruction. 

(glass Meeting iCGMTG) - One:^s:ession of a class neeting one hour. 

i^oilty Contact Hour (FCTH) - One faailty member meeting with a 
diass one hour. . 

- Student Contact Hour (SCTH) - One student in a class meeting one 
•■.hour. .■■ ■ ' 
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Advisory Structure for the 
NATIONAL CENTER FOR HIGHER EDUCATION MANAGEMENT SYSTEMS at WICHE 



I EXECUTIVE COMMIITEE 



Robert Ma utz( Chairman) 
Chancellor, State University 
System of Florida 

Thomas S. Smith f Vice-chairman). 
President, Lawrence University" 

Frank C. Abbott 

Executive Director, Colorado 
Commission on Higher Education 

Rutherford H. Ad kins 
Vice President, Fisk University 

Fred E. Bald erst on 
Chairman, Center for Research in 
Management Science, University of 
California, Berkeley 

Hale Champion 
Financial Vice President 
Harvard; University 

Donald IL Clark 
Chairman, Higher Education Advisory 
Committee to the Midwest 

Kenneth Crcighton 
Deputy Vice President for Finance 
Stanford University r 

Ted JE. Davis 
Financial Vice President 
University of Utah 



James Eden (Chairman) 
Director of Administrative 
Services and Assistant to the 

■ President, University of 
Rochester, River Campus 

John F. Chaney ( Vice-Chairman) 
Vice Provost for Management 
: Systems, University of Colorado 

W. K. Boutwell; Jr. 

Director, Office of Planning and 
: Evaluation, Florida State 

University System 

Mary; Jane Calais 

: Vice President, Financial Affairs 

and Treasurer, The Junior College 

District of St. Louis 



Alan Ferguson 
Executive Director, New England 
Board of Higher Education 

Jaknes Furman 

Executive Coordinator, Washington 

Council on Higher Education 
Richard Gibb 

Commissioner of Higher Education 

South Dakota State Board of Regents 

James F. Gollallscheck 
President, Valencia Community 
College 

George Kaludis 
Vice Chancellor, Operations and 
Fiscal Planning, Vanderbilt 
University 

Douglas Mac Lean 
Vice President for Management Services 
University of Houston 

Robert McCambridge 
Assistant Commissioner for Higher 
■ Education Planning, New York State 
Education Department 

James Miller 
Professor, Center for the Study of 
Higher Education, The University 
of Michigan 



I TECHNICAL COUNCIL I 



Denis J. Curry 

Deputy Coordinator for Information 
Systems, Washington Council on 
Higher Education 

William Dempsey 
Assistant to the President, State 
University of New York, Plattsburgh 

Uoyd W. Horne 
Assistant Chief; Budget Planning 
and Administration, The California, 
State University and Colleges 

Hans H. Jenny 
Vice President of Finance and 
Business, Director of Administrative 
Computer Services, College of 
Wooster 



G. Theodore Mitau 
Chancellor, The Minnesota State 
Colle^f^ Board 

Gordon Osborn 
Assistant Vice Chancellor for 
Management, State University of 
New York, Central Administration 

Garland P. Peed 
As' -'-int Superintendent of 
r^v . ' 3s , St at e Cente r Junior 
U': ij^e , District, California 

Donald E. Percy 
Vice President for Budget Planning 
and Analysis, University of 
Wisconsin Syston 

Richard S. Takasaki 
Chancellor; University of Hawaii, 
Manoa 

Marvin Wachman 
Vice President for Academic 
Affairs, Temple University . 

Fred L. Wellman 

Executive Secretary, Dlinois 
Junior College Board 

Martin Zeigler 
Associate Provost ' 
University of Illinois 



T. Harry McKinney 
Director, Planning Division Bureau • 
of Higher Education, Michigan Department 
of Education 

William R. Odom 
Coordinator, PPBS Development, Division 
of Community Colleges, Florida State 
Department of Education 

Michael M. Roberts 
Director, Management Systems 
Stanford University 

Ron Sapp 
Director, Office of Administrative 
Systems, Johns Hopkins University 



